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m m m 

[0001] :^mmi'i. m^^m^(D\3imxwmm^m^wimwi^^(D^mm^^i^m-r^o 
[0002] mtimy^i—v-xjm^^n^mm.^mm^ii^MM^i^^^'V'y^mm^tw:^ 

(D^^H(D\^M^'L^m^^±m^m\^x:i(DB±mm^^m±i::.m^^nx^^ 

M^v ^^m^xmimMmMt m cot }^«it<^ m m^&xmmi^^%^x\^ 

^fh\zm\Bimw^^^^mmmi^m\^x^m(D^m^'o-hmthtcm^M^^mir^h 

[0003] mm.nm^m<D-^^=-^:^mm.m^^\'^x^(D±t^isxxfTi^(D^mm 
±T'd^o. mmM(D^mmi^ri^oxmtiSin^m^xwy^~-j^t^^^'>:^Mt-h 
^7^mfhfz^iLm:\^'t(D%wyi^-j>^^^^^x±T^%n^ntimtimm<D^txmj^ 
^mma'xmmmnm\^ti:it^'wmt-r^m.Mi^^^(bthx\^^^m^\t. # 
rF5:ifei#BS)o 

[0004] ^fcttejts, ^m^lc»^3giJj$tv^liltef4i;ii&f^{t6n/cii:j^MMm*:i. 
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[0005] ±m<7)i^'v^:^mm.^x~ns m^m.TMU^w:f7^^h^~y^^^x-^B\L-m^^^ 

#fF:5:«tl:il#^¥ll-294313^<2^^ (^1-2-^—:^. ^111) 
4#rF:5:fi)^2:#§i2p:il-201020-i-<2i# (mi-3-<-v?. ^2111) 
#^4#t^:5:Sfel : David A.Spera, Wind turbine technology, Figure 2-7, ASME Press 
1994 

[0006] nwxmn:imm(Dy^^-7'u^y'Fm^mmj7^xit. it^^m^M^(D^^^:^^:^ 

m.w.^^WLnxh^^ mM<Dm^m't^^<Dp^^mx-^^(Dx\ mMt^m^^n^ 
ts.'^.(D&Mt. n^i)^^^-t^^^.(D\imttm^x\i^^fM^^ mMt^^n^m. 
^M(o^tim.Ki:.-^xmM(o^mMit^±%<m^. mMi)mfm^t\ ^o^Mc^^ 

[0008] :L(D^^^iii)^mt^if\^\-t.M.'^(D^^\^thfi:^x'&itir^<DX% r0^(D^—Y^x 

^l'>?^e<i:^>lIH]te^clIHIo^ii^)^^^9alLTv^?,o ^tiW'(DmM<D^^w\^. mm 



[0009] ^tc. \Bimm'^ii:^^Mmx\Bl^m{^. m.tl^^^i^<DT:^y<T^^l^X'0^mn 

[0012] m^xm2icss.m<DA^mmt)^m.mw:xmuH<Dmfim^^u<}^^^'^^ot-rht 
[0013] •^fc!s^m-:scm2izmm:(D/bmmt)mm^m:x\-i. \BimnTU(D/u—-:^^-^(ou 
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[0015] ±m<DXo{^. m^^it(Dmm^^^x4^mmti^mmm(Dm'^^nm,-r^t. 
[0016] ^fc. ^#rp:5:ml^c|^«cD^?'y^>;^Jl.m^c*3v^-c{i. iiiitis^JiiS:*^^^?^-:^/^ 

[0017] ^^x:^^mn±tmm(Dm^i^^^. ^^m^^-r^mMv^m^nib-r^t 

[0019] *fc. ;^^0^{c#.^>ti^^Sii:#m^{*. 1S^o^i/-Ktr*U. m:t»{-J:f9ls]te 

[0020] ;$:^0J^c:*5v^T«. mti\^xK)mm^;^^^^±-r^^m^M^wt. -ijcomt^ 
^mz.n%^nf^^^^^^x^-^(o^*m'^^xh^i^(D^mmm^^t. 
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HUE ^ 'L^mxv)h±mi:^'Mj:< th im , ^mm^'t-^mx^ohTm {^<i^ts:< th i 
[0021] ^fc. m^mm-^m^U^(Df^mmtir^z.t\:LX'ox. m-^m^i^^m-r^^m. 

[0024] ^fc. ±f&^m^m^-r^fci^ic:^mmi^^.^}ii^^mmummt. ii^(75^v ■ 
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. -^fc. hJi^^^m^(D±m'f7u^^:yy/i^m^^^^iff\^xmnmMm^i^tm^^ 
[0027] ctLf;ij:«9. mmM^m^<D^^mmmi^<7)m^ntm'L^Fim^m^-^-^i^m^\ 

^^\z.wt%^^^::.ti!i^'^m\z.fi:V)vt>^-hmwi^m^\mmx^. ^mM(oi^mAtt^ 

j^^'LAiLW.^^^ ^fciiLm. mx.it^mmm^i$-(D±T2mm\^%§:^M-r^(Dx 

[0028] *fc. ^mmi-immizMm^ntc^-^(D^icmm:^Mtc}sb. mMmm^'L^tm 

. f^mmmm^(Dmmi-im'Mmisxxfmmmiz.=f^^^'riz.!^^\z.mi-fxmm<D 
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[0030] ^fc. h/i-^'fK^fi^^^^Rf^t^tc-rsriT*. h/Vi^^MWC0S»^^^^bJ.oS 

[0032] ^mmi^xtut^ }^w^mm.Mm.n. ^nm^mi^t. ^nmmm^t. 
[0034] *fc. ^M'JiHite{*:<7);=<.y- mil '^'L>{4a?rstv ^fc{4g. m^i-£^mmm 
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[0035] ^fc. }fw^(Dp^mmm^^(DmMc^mi^mmjmt:ni'fti(DX\ mM^mmr 
[0037] i^rc:^mm\^xth\s. )tw^m\s:%mMii. ^mmmu^t. fh^mm-^^t. 

[0038] *fc. mmmi~imm\^nw:^ntim-^(D'piz^m^i^^f^i^. mM\m^^'L^tm 



.1 <lt 
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[0040] ^fc. h/i^i^Bm^^^^Fimm^ir^^tx\ wi-i!^mm^<Dmm^^mvK-o:t^ 

[0041] ^fc. h/Vi^'e^$4(7)^ix^^xr[l]te{]ig^;i;VKi-Sfcie)(Dh/v^'fSj^t4^f4 

[0042] [i§ii]^i<7)^ig(7)?f$#.<7)>ti^^Sii:#m^(D«^$r^-t-^5>5^^#4taiiiT-fcSo 

[El4]||2<D^ife(7)?l^^ojti^^Sii:ttJil^iOA(D«^^^i-^ffiIilT-fo^<, 
[lll5]7i-^iy>^/v;^#*^^fflv>fcft&cD5g^FiJt:^-riiIT'feSo 

[0043] 8 /K— /l^ 

lo.lOA }iW^mmMm.M 

12 ig«a5 
14.32 

16 ^mm 

17 ^f|{IiJlH]te#: 

18 >^V— K 
20 ^i^T-i» 

22.31 ^^^y-:/ 

24 h/l^^'ga^-Y^/T' 

26 itasa 

28 ;«75/7°];>'i/ 
30a. 30b, 30c 

33 -^u^-yy/i^mf^ 



10 

34 h/V^e^tt 
35 

36 ^^hiX— 

37 h/ViJ^e^tt^tt^ 

[0044] j^AT. ^^m<Dmi<Dmmmm(D}^w^mm.mm.m:i^\^^xm.mir^o mif^ 

[0045] EIl^U«ll2{^^1-J;5{c:Sii:*4Jl.^lO{cfi. m^^(Dm(D^—^^Slzm^^^ 

[0046] ^^mm^i^i7izi-i^ m3S^a;^(c^^bT[H]^h/i-^^^c^yv-Ki8i:. 

[0047] ^(D^^^mm^x'o. f^^mm^&i4n\E]mu£\^^(DX\m\±'^—^:^hf£H^m. 
4<Dp^mz.mm-r^:it^^-^mtti:^o 

[0048] ^/t, ^M#J[H]te^^l7(D^|i^y— 7'^22{i. mJ£1''W4e^J^V^fc2MB'fO$4S 
(^J;tf^tt^30a. 30b, 30c)T'7v^r/i';^r^(D;'j^^x.btLSfcJ^{^^^;5j.y— ^ 
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[0049] miRxfm2\z.^irmx'i't^ mmmi6(DAtim^mmm26^mmi'fx$:>^. 
4tm^m26<Dmiat. ^mm^mm7(Dmmh/^^^^mi&m26^^i,x^m.mi 

m\^^timm.^yzf]}^^i!^m(D$¥mM^(D:fy^yyT^^^m\^^xhx\^ \ 
[0050] ^^^(Dmmnm^xit. ^iim^mmD-i?oT:^{3:^ML. mM^mmm^if\- 

m^mm26t^mmfj:<mm:ir^nfY^nt^o^tt^'^mt^j:^o ^maie 
[0051] jb\ mmm^n^(DT:)fi::.mm\^x^t-r^m^^^i^. ^mmm^m^^^^'^ 

':fvi^^mm^wtmmm^-t^^tfj:<mt^^tb^it-hmtn^X'ox\Bimmm^ 
%<.'&m^-ryz^24^mMxi'i.^mM^^i^ni.xi^^-rtiicx^Rm^h^t. 

, 30b, 30ctCj;oT^i^$tL^o 
[0053] ff^mMmM^l4t^m:^V~y'22t(Dmiat. tt^SOa, 30b, SOc^Wt. F^M 



[0054] miRxfm2iZ7r:-rmx*n^H^30a. 30h^v-:y'T/v-^mt:^y:^h^m<Dm:)j(D 

Ociz^i^T/^^nM^%K.^:Lti)^'^m^£^^^^mF^\^X\^^^i)K^^mi-i^m^ 
{-|5S^-rs^><^rii/iV\ :Sfcl§Ilfc:;^-t-^Ji?tt. fi&^30a(7)_b;^tcy>?.bv/— /V36 

[0055] miR-c^m2[Z7jkirjioi^:^mmxn. mm.nmmo(D^^m^mm7mmi^ 
'^m^(Dm^^M^\z.m'p^^^^tt^'^m.x^^o 

[0056] _hlS$4S:30a, 30bS.t)^WS30cC7)FBlPi{i. $f^L<(i2vS::/>;'^<'bf4^[^=S(D 

-5^u-HlcfcS-;^I^;6^bmii (V= 12m/s) cDlL^Sittfc^'^ (^U— K<D^® 

5o 2i^B(DZ^i^—Vh^mi\^l^Xmx.i-£Wim<Di7itl^^i-f^<DX\ 2i^(n>-f\^—Y 
-^ff-Cft>T-jfJ:^F^iC'^f+,1^i30NcDiWfi^S:ttTV^6ri(c:/£^o m^;6s— [u^-^ 

ttIl]teM(^m*(^ll]tel4(-ti^<^ + 130N^-130N(D;<^#/.e^jgb^tllW 
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[0058] :L(DX^\^:^mm(Dmmicm^x\i^ is^oyu-Kis^^b. iii;^{^j:«9iHi^h 
m^i4t. ^^mmmm7tP^mmm^^i4t(Dmiz.mnhnfcm^30a, sob. 

i>m^i:^x^^<Dx. ^m±xhmwi(o^^^<D±xh^hti:^^mmmtti:?)o 
^tnzx^fHmmm^m4^^^^mmt-r^:Lti^-^mtfj:^(Dx\ mmmie 

[0061] ^fc. ^MJlH]teft:i7cD;^y-7'22fi. ®ii4''W4g^]^v^fc2oO'fi:M(c$ft^ 
30a, 30b, 30cX^X.hn^fMcm<Dm^tmi^X/h^<f£^. @^^K)»i^< 

[0062] ^fc. am^(7):p(75/:/y>'^-28^fflV^5fcie). i3yyT^^(ox\i^tiW\mm<Di^^-r 

fhm'^m^^^m^^\zM-<xm^iK%<-r^z.tf)^-^mt^i'o.^m^^y^'^m 

[0063] tAT. :^^m<D'm2<D-mm(Dj^m<D)^n^mmMm.m^'^\'^xm.m-t^o mA\-t 
[0064] mA\^7r^-r^o\^. nnr^mmMm'm.\oA\t.. ^v— kis. ^i^t— A20joj:T>' 
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oa, 30b, 30ct^ w^^mmm4t. ^■^35t^ ^wmiGt. m^m26t. tlV-f^) 
iyi^28t. h/\^^^mnmn^36t^m^x\^^^o 

[0065] :/w-Ki8{i. ^^^T-A20^:/^UT^^;^y-:/3l{ci^#^^^-cv^5o ^(Dmx- 

f4g30a, 30b, 30c^^bTF*3MJ@^=l^32^C^j^^t^-CV^;5o ttS:30a, 30b, 

S30a. 30hn^m^V-y31(7)±m^. $ftS30cfi^^>^lJ— y31(DTIfPl-^{t 

[0066] F^^{|iJ@^ft32(i, 4^^R1^t»tT% g SSS-eT^;a5@^iST'fe6o ^c^) 

[0067] ^/c. h/i-^'fs*tt34(*, 4^^R1«4^tldff^^^tL. ±i^xyu^i^y'^um€^33^ 
^Lmtt>^y-:/3i{;iSS^$tLrvN5o r(^h/Vi^^»$ili34{i, 

F^^^i mm^^hm^t^:^\^i^mmvx^-^35(D<=piz.m\.72^^. roTCf^w^ 

^36^cJ;l9;yVK$^^XV^5o 

[0068] m^^m26tmmmi6n. ^■^35(Dp^n<Dm^±\^ns.m:^ti. ^u-c. ;i'5/^y>' 

llIteh/l^i?f*h/^i5^e*tt34ilr^b-C^m^l6'^'fei^^n5o 
[0069] Il5f4, :7i^driX:7^/VMf'^33^fflV^/cftjlO»^^?iI^^i-|g|-C'fe'5o I^5tC^i-i 

:sigh/i-i^{5itW34t^#;^y-y3i^5ii^i-^i^fc, w\^i^^mm4(D±i^ 
^-t^xyi^^i^y'/\^m^^^33(D'p^m^m^^^^o ^tc. ^^:^v—y3i<D 

±mi-i. y^i^i^mmf^^fi^xisy). :L(Dy^^^i^miy^^>'y'/^m€^33^m 

[0070] ^cDJ;5^-:^ll^fe<^?i^ffi^-*5v^-t:{i. mt}\^xy)^mw^ii^^m±-t^^nm^^ 
m7t. ±m7!>t^micxTmm^^x:h^FimiK(D^f^mmmMm32t. 

^mm7tiHmmm^^32t(Dm^mnhfitim^30a, sob, 30ct.±t^tm 
^\simi^tm~mm'^'LM^^ir^^oic^^m^^i^i7iz.m^^^ti. ^^^^^ 
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[0071] ^mmi6^m.^(Di^i^mm^m7(D\mm^tm'bn^mwi^<>^ 

[0072] *fc. ^m^i6{±J^&ffi{c:^M$tbfc^^350't'{c:iBg$ix6fci6. m*:(H]te^' 
«^i/6ST'#. F^iH|iJ@^S32(^^^ttJt51«26ioJ;t;5^S;^16lc:^#$tL-r 

[0073] *fc. h/l^^'e^$434(i— ^S;5S^MJIH]^^17<^[H]fe4^'^:>l4^^V^^C*^L.fc{i 
mT-7U:3r->^/W|^#'^33^in'b-C^^Lfcfetl^^iSl@^S32(Z)[^|f|5^ff|j;^fR] 

[0074] */c. hyV^{s^*434^4'^Rtif4^{-Lfcri-C\ h/V^'fK^$434(Dfi»^gJ^b 
[0075] *fc. h/l'i:^ei^W34<^^tl.^«lX.-C|fi]te{3L«^;^VKi-5fc46(Dh/Vi^^ia*4ffl 

{ctti^soa, 30b, 30c(Di^yT7:/;^^ffli^-e^^i-lHi^i-s^tds-e#s„ 
[0076] jb\ ±3zl^ll^S<7)ff^^(cjoV^r«. i^^miJ@^Si4<t^^;^y-:/22t(DPBl 

fcf4rt^#Jia^ft32t^^:^y— y31<t(7)PHl){Cf±. 2o(DttS30a, 30b;5SJblF15{;i 
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[0077] *fc. _h3Z6llig<^?l^^^-*5V^-C{i, WS30a. 30b, 30c^^M<aiJlH]te^4^<D±T2. 

[0078] ^fc. ±37!!^Jfe(Dff^#J^*3V^-Ct4. ±T2mmi^^i^T/]^m^ti.X(Dm-^^^-f' 
-Stt^SOa, 30b, 30c^ffiV^fclt>CO^::oV^XlaPJU/-;55. rtl.i-PS^^iX'SljfT^X-fi 

[0079] *fc. ±3z&^Sfe<Z)ff^S(-*3V^r«. h/^^fK^$434tt. ^J^Rff ^T:^fc51><Dt::o 

[0080] *fc. ±3ze^i<7)Siife(7)?f^^(^jtit^Sii:#is.^io{c:*5v^-cf4. yi^ii^m'^^t 
[0081] ^fc. Ell, 1112. [ll4«m(^ff^^^^^i:^^M(-^=^o-cv^;5;5^ m^Jb^(-^i^<^- 

[0082] :^mm\z.^^)^n^msMmM\t. ^tim(D^\^^\i^:r3'&-m:^\.^£t^hmn\z. 
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h ±.m {c/>^£ < thim. mums. ^ 'L^^s® j:i9t>T{iij tc/j^/=c< ti^ i fliistt t 

mt-r ^)iW^mmmm^o 
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[6] nti^fHmmm^m-ip^u^m^mir^^-^(D±i,z.mm^n^. ^mmi-imt^^-^ 
^mmwi-t^^mm^^m i^^ttfcr ir^i^mt-rsif *^57!7^7©v ^-m;i>{-iE« 

r(D[^u^mxmm±izm^Hi^hn.mmmAtimmf^f^mmm&(Dp^ 
m>h^^f^u^^v^mxfr:imfe.hyi-i^mm^tw:m^f:ii^mmm^m'i^\^x\^^^ 
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